Diphenyl ether is converted into diphenyl sulfide (largely), dibenzofuran, phenoxybiphenyls, diphenoxybiphenyls, and several other sulfur-
containing compounds by reaction with pyrite at 350-360°.
Pyrite, FeS2, is present to some extent in virtually all coal.
In the various processes for converting coal to liquid or gaseous fuels, pyrite has traditionally been treated as unreactive toward organic components, although it is reduced to pyrrhotite, FeS2_x, in such processes. In contrast to our results, diphenyl ether has been previously reported7 to withstand treatment with pyrite (in the form of a component of low-temperature coal ash) at 450° without detectable reaction. This may be due to the fact that tetralin was also present, and may have reduced the pyrite more rapidly than the latter could react with the diphenyl ether.
We consider the most significant feature of our results to be the fact that diphenyl sulfide (III) was the most abundant product (ca. 15 to 26% of the conversion) and that other sulfur-containing compounds made up an additional ca. 9.4 to 20% of the conversion mixture. This is direct evidence that pyrite is an active reagent toward organic compounds, and has the potential for increasing the organic sulfur content of coal under geologic conditions and of substances derived from coal by industrial processes.
(Coal is known to contain aryl ether structures,1'8 and it is believed that much of the organic sulfur is present in aryl sulfides and thiophenes. 2,
The nature of our products implies the intermediacy of radicals. These may be derived from initial transfer of sulfur to oxygen (Eq. 1). 
